Introduction
Improvement through feedback is a fundamental principle of educational psychology. Its practical application to an instructional programme embraces measuring the efficacy of that instruction and initiating appropriate revisions. For curricular programmes in medical schools where the goal of undergraduate education is to prepare the graduating student for successful specialist trainingI -3, a pertinent criterion of instructional efficacy should be the preparedness of interns for their first clinical responsibilities, since interns are the primary consumers of this educational process. In keeping with this premise, intern responses to a questionnaire were used to evaluate the clinical neurosciences programme at the University of Stellenbosch Medical School.
Methods
The study was conducted between January 1981 and July 1983. During this time, a questionnaire was delivered to all interns at Tygerberg Hospital who were completing either 4months ofinternal medicine or 2 months of neurology or both. Interns rotating through both departments received a questionnaire on completing the second rotation. There were 73 interns eligible, 30in 1981, 28 in 1982and 15in 1983.
The questionnaire comprised two parts. Part 1consisted of 8 neurological competences which Murray" identified as being desirable in the graduating student (Table 1 ). Interns were asked to rate their proficiency in each competence on a 3-point scale: responses of 'yes', 'not sure' and 'no' were assigned scores of2, 1 and 0 respectively. Part 2 was composed of two sections, A and B. Section A consisted of 6 items of neurological practice judged to be commensurate with the expected abilities and likely experiences of an intern. Interns were asked to rank these items in order of their priority for undergraduate learning ( Table 2 ).Individual rankings were summed and the median group score was used to determine the order of ranking overall.
In section B, interns were invited to suggest any number of items of knowledge, practical skills and professional attitudes that should receive greater emphasis in the programme. On the assumption that the data would be representative of the clinical experiences upon which intern opinions in all 3 years would be based, available coding systems were used to determine the numbers and types of neurological diseases seen in the inpatient services of the Department of Internal Medicine and the Division of Neurology for the 12-month period 1 January to 31 December 1981.
Correlations were measured by Pearson's r (Spearman rank correlations gave substantially the same results). Estimates of reliability (R) were determined by the split half method, using the Spearman. Brown formula (R=2r/1+r)5. Ranking consistency was estimated using Kendall's coefficient of concordance (W). The significance of W was determined using the chi-square approximation method". Estimates of probability were calculated using the chisquare test, with P values of < 0.05for significance.
Results
Seventy of the 73interns returned the questionnaire, there being a single non-respondent in each of the 3 years.
Part 1 of the questionnaire was completed by all 70 interns. Of these, 28 had (subgroup I) and 42 had not (subgroup II) rotated through the Division of Neurology. Aggregated subgroup rating scores for the Part I items are shown in Table 1 . There was no significant difference between the subgroup scores for any of these items.
Section A of Part 2 of the questionnaire was completed by 51interns. Median group ranking scores for each item and the rank order of importance overall are recorded in Table 2 . Contributions to section B were recorded by 54 interns and comprised 190 items. These items could be classified into 6 major categories ( Table 3) .
The categories of patients with neurological diseases seen in the Department of Internal Medicine and the Division of Neurology inpatient services between 1January and 31December 1981 are listed in Table 4 . Table 1 . Part 1 of the questionnaire, with aggregated subgroup (e) rating scores of the 70 interns, expressed as percentages (to nearest 0.5%)
Yes
Not sure Estimates of intern reliability calculated from Part 1 rating scores; of the reliability of the questions in Part 1; and of intern ranking consistency in section A, Part 2 of the questionnaire were significant (R=0.954, P<0.OO1; R=0.633, P<0.OO1; W =0.103, P<O.OOl respectively).
Discussion

Authenticity ofteet data
The value of data obtained from a test based on consumer opinions 7 depends in the first instance on their authenticity. This, in turn, is contingent on the merits of the test.
The issue of test reliability will not be addressed further, as such estimates for both the interns and the questions were statistically significant. Since no single or simple measure exists", test validity must be estimated subjectively. This may be performed by an assessment of the test content and structure.
The items in Part 1of the questionnaire were among the neurological competences identified by Murray" as being desirable in the graduating student. While the criteria for their selection are not recorded, the (16) Neuroanatomy (7), neuropathology (5) The diagnostic process (39) Analysis and interpretation of symptoms and abnormal signs (39) Special investigations (12) Use and interpretation of CSF examination (7) Management of emergencies (including craniospinal trauma) (47) The comatose patient (20)
Knowledge of specific diseases (45)
Epilepsy (17), cerebrovascular accidents (6), headaches (5), peripheral neuropathies (5), spinal cord lesions (4), parkinsonism (2), cerebral tumours (2), confusional states (I), involuntary movements (I), diseases of muscle (1), alcohol-related disorders (1)
General features of the programme (31)
The common and important disorders, emphasizing management cf. diagnosis (10); patient rehabilitation (8); practical experiences (3); a recommended bibliography (2); conduct with patients and other staff (2); seminar teaching cf. lectures (2) Clinical neurosciences should be taught after 1st clinical year (1), a programme manual (1), roles of other health professionals (1), record-keeping (1) ( ) = Number of times category or item identified competences are entirely consonant with published objectives of basic medical education". These objectives also were used as guidelines in selecting items for section A of Part 2 of the questionnaire, the choice being based on the author's experience as a clinician, teacher and examiner.
With respect to the validity of intern opinions, certain assumptions have to be made. Of these, the most important is that interns accurately rated their own proficiency. Although self-assessment of competence by medical graduates is claimed to have .Neuroses (including hysterical reactions) and organic and non-organic psychoses limitations10, Woodward and Eerrierl! found that intern self-ratings did not have a positive bias when compared to observed performance. This finding notwithstanding, it would nevertheless seem prudent to view the self-assessments in the present study with a degree of circumspection. It must be assumed also that intern opinions were based on adequate clinical experiences. Support for this assumption is provided by the analysis of departmental services which reveal that, whatever their rotation, interns should have been exposed to an adequate number and variety of neurological disorders to formulate reasoned judgments. Finally, it must be assumed that these judgments were not prejudiced by factors peculiar to the type of rotation. That this did not in fact occur is suggested by the lack of a significant difference between the rating scores of the subgroup who did and the subgroup who did not rotate through the Division of Neurology.
Though tempered by the uncertainty surrounding the accuracy of the intern's self-assessments, an appraisal of the test merits favours the notion that the test data represent an authentic measure of the efficacy of undergraduate instruction in clinical neurology. This contention is further supported by the representative nature and numerical size of the cohort.
Major findings of the programmeevaluation
Whereas the majority of interns rated themselves equipped to perform a complete and competent neurological examination and to determine that the patient's problem originated within the nervous system, most felt ill-equipped to analyse and interpret their findings. This deficient grasp of the structural and functional changes involved is underscored by the frequency with which non-clinical neurosciences and the relevant parts of the diagnostic process were identified as items requiring greater emphasis in the programme. An explanation for these findings may be found in the way the present curriculum at Stellenbosch is designed.
This medical school retains the traditional format of undergraduate education, with a division into preclinical and clinical years. As a result, basic and clinical neurosciences are taught in isolation from one another, an arrangement whose shortcomings have been emphasized3.4.12.13. Whether the construction of a 'vertically' integrated curriculum would lead to the desired effect is a question that awaits a definitive study. Since the use of 'combined' lectures has been found wanting in this regard13, the most feasible and effective approach may be for clinicians to teach the diagnostic process from the standpoint of disordered form and function rather than in terms of disease entities I4. 15 .
A further characteristic of the curriculum that may have a bearing on the difficulty encountered by interns in thoroughly understanding the implications of their clinical findings is the absence of a student clerkship in neurology!". Students gain clinical experience in this specialty during their attachment to the Department of Internal Medicine. Though broadly based, this experience is very intensive and is not supervised by neurologists. As a consequence, it is likely that students tend to develop a more pragmatic than analytical approach to evaluating the results of their neurological examination.
One of the highlights of this study was the revelation that the programme was failing to equip interns for the management of patients with neurological problems in general, including the use of routine special investigations and therapeutic measures, and those presenting as emergencies in particular. Among reasons that could be responsible for this situation is the general tendency for the skills of patient management to be less well taught than the approach to the physical examination15 and for the teaching of clinical neurology to emphasize the description of syndromes rather than practical behaviour!" Few could doubt that the most effective way to learn the skills of clinical practice is through an apprenticeship involving a period of full-time, residential attachment. As mentioned, Stellenbosch students undertake an apprenticeship of this nature that furthermore includes emergency duties. Notwithstanding the fact that this clerkship is supervised by internists rather than neurologists, the most pertinent explanation for the present findings could be the lack of a comprehensive assessment of practical neurological skills, since assessment may be the major factor influencing student learning in a medical school with a traditional curriculum'". At present, such skills are tested once only. Furthermore, this occurs in the first clinical year and is but one small part of a multidisciplinary (structured practical) examination in internal medicine!".
A further revelation concerning the practical aspects of intern activities was the relatively littleperceived need to give more emphasis in the programme to matters such as the care of patients with chronic or incurable disorders. Whether this implies adequate instruction in the social and psychological dimensions of care is a moot point. Insofar as immediate accountability is concerned, it may. The responsibilities ofinterns in an academic hospital are centred largely on the biomedical aspects ofthe patient, with matters such as counselling and the roles of other health professionals falling within the purview of more senior staff.
The question of relevant activities may also underlie the interns' opinions with respect to common neurological diseases; apart from epilepsy, the suggestions for related programme improvements were comparatively few. Given that the educational goal of this medical school is to prepare interns for their first clinical responsibilities, it would appear this aim is being fulfilled to a reasonable extent as far as knowledge ofspecific neurological diseases is concerned. This apparent success may be attributable to at least three factors. First the types of diseases seen in the inpatient services of the Department of Internal Medicine and the Division of Neurology are covered in depth in formal lectures. Second, the lectures are delivered by neurologists and the subjects are reiterated in subsequent tutorials. Finally, knowledge of the relevant material is tested in detail by written examinations and vivas, success in which is obligatory to further progression in the curriculum.
It is tempting to credit the disparity in the degree to which interns felt equipped with theoretical and practical competence in clinical neurology to the respective differences in the way these two components were taught and assessed. However, factors other than tuition and assessment are likely to influence the effectiveness of student learning and central among these may be the student's learning style and approach to study!", The manner in which students address the task of acquiring practical competence in clinical neurology would seem a fruitful area for future research.
Conclusion
This study has provided useful feedback of the efficacy of undergraduate instruction in clinical neurology at this medical school and affirms the value of the consumer-oriented method of programme evaluation7.20. It would seem appropriate, therefore, that sources of reference for the development of undergraduate clinical programmes should include the opinions of the consumers as well as the teachers3.4.12.16.21.
